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(57) Abstract: An inexpensive and durable polyelectrolyle composition which is characterized by consisting of both an aromatic 
polymer containing carbonyl linkages and/or sulfonyl linkages in the backbone chain and bearing cation-exchange groups and a 
fused salt and which exhibits a high ionic conductivity even in the absence of water or a solvent. The aromatic polymer is preferably 
an aromatic polycther sulfone comprising specific structural units and bearing cation-exchange groups, an aromatic polyethcr ketone 
comprising specific structural units and bearing cation-exchange groups, an aromatic polycther sulfone block copolymer consisting 
of at least one hydrophilic segment bearing cation-exchange groups and at least one hydrophobic segment free from cation-exchange 
groups, and/or an aromatic polycther ketone block copolymer consisting of at least one hydrophil ic segment bearing cation-exchange 
groups and at least one hydrophobic segment free from cation-exchange groups. The use of such a block copolymer as the aromatic 
polymer gives polyelectrolyte compositions which are excellent in maintenance of structure even at high temperature. 
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4-tFD^v7x^) yoA'V, e*X (4-tFo*y7x^b) ^ ^ 
t'X(4-kFa + y7x^) X;b*>, ex (4 - t Fa^y7x-lb) X 

h\ ex (4-t Fo + v7x-)l/) ^h>. 2. 2 -e'X (3, 5 -V 
yfjb-4-kFa + ->7x^) ^7^07*0/^/, 9, 9~ex(4 
-hFD + y7x-;b) 7 M U >^ £ £W <?> - i: cn^cD2*U r 7 

2^- h U ^Ai&^f* L<ffl<^ti& 0 m54fe^^^2^Ji^,m^b 
-yrTffl^T^a^o ^tfe, Fd + ;a 4. 4' -k*7xy-;k 2, 2 
-ex (4-tFa + y7x-Jl) 7°o/n 0 >, e*X (4-t Ka + v7x^) 

• x;b*>. ex (4-tFa^y7x^) ^— ex (4-eKa^vX 
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; ^7x;-;k 3-7x-,;U7xy-;i//«i:i:ro-ii7xy-;K 4- 
^Dn7x-;i/7x-;l/XW>, 1 - ?dd- 4 - ^ b o a >-tf >^ 1 - 7 □ 
d- 2 h a^>-y> N 1 - ? no- 3 b a^>-tf 4 -7;U^-a^> 
^x^a 1 -7;l/4-a- 4 h n^>-tf> % 1 - 7 jljr a - 2 — — b a^: 
>-tf > N 1 -7;i^a- 3 -— b ^^.y^yuacD^^^^yf Kojsjn*^- 75 

MM'Ji-T^hXl #>Rtf. Y. Iwakura J. Polym. Sci. 
, A-l, Vol.6, 3345 (1968) > #i?6 - 2 6 3 8 7 l^^fCf^tiT^ 
SJ:-9l^ iflviJ^t'Viy^^'f K^t^S^— r^-tOFriedel-Craf 
t sWMSEfo iz «t o t & £-j£-e # £ o 

ls-7 frispuU b\ -< V7^d^ ;ky^D7-( b\ 4. 4'-^yt* 
^^>V>T;U^^D7-f h\ 4, 4' -k'7x^v*;^>iv?D70\ 
2, 2' - k'7i^y*M'>iy^D7^ h\ 2. 6 -7-7* U>^*;1/jK 
>iv^D7-f h\ 2. 7-7-7? b^ii^vi-^D^ Kfc^fctf* L 

1, 4-t'X7x;4v^>-tf-A 4, 4' -t^7x7+yh*7x-;k 4, 
4' - eX7xMv^A/7xy >tji£W&£ L<mf ZtlZ. 

&iz?* >h<D?'\s7i<y^-(Dn^mt, 3~l 5 0 0©lH?*i), £D£? 
iL<(^ 5~iooo ©fgffl-e^^o M-aJS^3 ct D/h$^fc^"u^y 7— 

ffl^«$n«7*a»; y-itS^#^'|4*^^LII<^D. — 1 5 0 0 £ 
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^fc&tf/XWSffi&sK U x-f;^ h >7*n >y aftft) 
*t*t*5fc (6) 



(it*. Z 3 tiC-OXliO=S = 0£^U p (i 3 ~ 1 5 0 O0>g&£7^ 
-To ) 

ft7i;-^t^f,^nt^«ffi^i), TIB'fb^xC (7) ^$n5t 
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fc^it ( 7 ) 




-. (5£4\ Z 4 aC = 03mO= S = 0£/^U q(±3~l 5 0 0 ©S^/T 




. R. N. Johnson J. Polym. Sci. . A-l. Vol. 5, 2375 (1967) ^^Bg 4 6-2 

£7*lx*'y frfcfcJiJcS ft >ft:/ny ?^M-£#li. Z.Wu£. Ange 

w.Makromol. Chem. . Vol. 173, 163 (1989) . Z.Wu£. Polym. Int., Vol. 50, 249 

(2001) &<h-(ci5fte>^r£-£\ /NDy>^^X(i7^y-;br;^;^m^ 
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Kj T'fe^ 0 

jtf y jc— -r;i/x;i/*>XtiJK u f^^r b >£x;i/*Wfct~£ 

RIBg 5 7 - 2 5 3 2 8 -SHMR. 6 1 - 3 6 7 8 1 ^4>f8. Er&¥ 1-54 

3 2 3^$g, tt^ 2 - 1 7 5 7 1 ^ESRft £l;:i5«©£fc«r»ffl U VfiR 

b *^l^tf§^f 1*' U x-f;^;i/* >7'o >y 7 ^I^M 

>>h7bJK'j7«-t^ vKS & IgTK'tt-b 7V >h7U g v — * 
^^^Lfc^i^ ±I©*x;^Wb7*o.y 7 t m%k<Dl5 

at-IS7Ktt -fe 7V > h £ 3 7° U *f U v - £ 7* a v 7 pm&QftL ~? Z> ijt- X ;b * 

£#-et£„ g*tt*^>h7'U!}fj7-(i, m^qs§l 

7' l/** V 7 - Wb 1 1 I -5. J. Polym. Sci.. Par 

t A, Polym. Chem., Vol.34, 2421 (1996) tt if l£lBt£3 tiT^-5> J: n 7'b*' 
y^-£7^;by^A&£-?y ^;tfl:U S0 2 tfcmi$-&tz'&^ igm&kmz 

ftoztiz.£^rb, mm £-a m -t & s*M4 ?v > b ■/ u # y - * 
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-7— ^-B^f&CL £ *>-e#&„ #J;Uf. M. Ueda h , J. Polym. Sci. : Part A : P 
olym. Chem. , Vol.31, 853 (1993) (dtetcGD 5 . 5' -X;b^-;bhTx (2 
-^□□^>-tf>X^^>lf^- h U ^A) „ F.Wangb, Macromol. Chem. Phys. , V 
01.199, 1421 (1998) ^ D.Gan£, Polym. Int., Vol.50, 812 (2001) izlBit© 
5, 5* -a;i/sK—;Hf* ( 2 -7;i^d^ >-tf >x;b* >^ b- u 7 a) ©«fc 
• V«c t tic x vfb $ n/:3?f 1 ->*^ 7 'f K£ffloT. x;u*>MSaWfji7j< 

^^(-isij-^^W^^ y x-f;i/X;l/* >7*o -y T^M^fcRtf/Xte^W 

^li, ^TKtt-b TV > h y £ * ;u#>!fg£#W-f &II7K 

S^t-T*^T% l^7W4-bTV >M:*M'>limt^7*a.y 

ACi. #J;Ui\ Macromol ecu les. Vol.26, 5295 (1993) ft h*(C|2^$ ftT ^&73 
?£TSi/5£-?#£ 0 i^7j<'tt-tzTV > h7*U* ,| J-7- t*7-)W^ Ka+;>» 
•C^L/c7*U7Ky^-^^>. ±^©*X^*Wt7*a 7 T^S^CD^tP 

tMSeHzTV >M^;b*'>ll?-tWt'57o 7 T #* 0 

U ?K y -7- ^a&^fifc L TO? £>KJ£ ^T7'd.^ £ f £ 75" 
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*7c. 7j;b7K>MS^a^-r<?>li7M4-fe^V > h7'Uf'J^-i: IT, Polyme 
r, Vol.27, 1626 (1986) U t'lztmnymr^f&LtzboiZm^X^ i$7M4-fc: 7 

$ £>(;r. 7b;b^>^^^W-r^^y^-^^^L7cli7M±-tz^y >h7*U 

y'lstfV-? — li. Polymer, Vol.42, 5973 (2001)^, Polymer. Vol.34, 

2836 (1993) l^ieig^n-C^^ct -9(3. 5- [ (4-7Mn7x-ib) X;b* 

fetf <J h>7'n -y ^S^ti. -f ^ 0 . 1 — 1 0 ^ V 

Wirt U h >7*a -y ^^fi^(7)|l7M4-tr > h CDnmftmii, -f 

>£m#s#^hteSGiS£^fciriGis^ mif. o. o 

5-0. 9 5-e&£^£ £ ffi U |g7W4ir ?V > h oM«^=|g7j< 

• ■ t?spa (N-yf^-2-fD'J h^^ltUt, 0. 5 g/dL£rajg-e$J 
^) ^0. 1-3. 0dL/g©^T'$)^:i«U\ 
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^^s^ti. Tie<b^5t (io) T^$n^>-tz^y > h (a) tTie^iC 

(11) T^^n^-b^Wh (b) t^^/^ifM'Ji-r^/^vy 
-^;ux;b^>7°b^y-7- (A) ±IB^?V>h (b) ZfiLR^'pte< 

(10) 



(i^K Z 6 CiC = 03lliO=S = O^L. Ar 6 («^q£3 IS LT 

7R"?~o ) 

±mj5WMtfV^-TJlX)l*>7ls7i<V-?- (A) (i. 0>Rtf. R.N. Johns 
on£. J. Polym. Sci. , A-l. Vol.5. 2375 (1967) ^#^0g4 6 - 2 1 4 5 8-^- 




(it«K r 3 it 5 ~ l 5 0 o <nmkZ^i-o ) 

(in 
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±12— «7x 7— )Vt LTti. ex (4-tFo^v7x-/b) x;b*>£#* 

±IS^Wj^v/N7^ KUtLnt #"J;Ui\ ex (4 -^od7x^) x;k 
*> N ex (2-^no7x- ;u) x;b*>. ex (2-^f;i/-4-^oo7 
x;u*> N ex (3. 5-v7f^-4-^oo7x^) x;b*>& 

±I^t^5t (10) r 3 It 5 - 1 5 0 0 £>3I$U £F£ L < It 5 ~ 

1 0 0 0ro^T^-S o 

ifc ±ie7*b*f'j^- (A) iLttt, fta^xil (**) M rx^i^ 

-tz;u (^ii^) J . BASF&M TULTRASON (Hff^fl) J & ^(Dlffin'p^ffl-f 

±167' u*-';^- (B) co-^fiJc^ -r-?t;i£^-e<fccu _h^o<t^it d 0) 

&<D-e&0> fJ;U£\ Ko+; uv>w— ;k 1. 5-vth*p + y 
^•7?U>. 1, 6-ytFD + yt7?l/>, 1, 7-vkh'D*yt7^ 
2, 7-yth'D^vt7^1/>, 4. 4' -t'7x;-/k 2, 2'' - t' 
7x/-;K ex (4-th*n + y7x-il/) x-f;k ex (2-kh'n + y 
7x- ;U) i— 2, 2 -IfX (4-tFD^y7x-;l) ya/N-V. 2. 
2-k*X (3-^;b-4-th'D + y7x-;0 2. 2 -ex (3 

, 5-y7^-4-kh'a + y7x-;l/) 7'd/n°>. ex (4-kKo*->7 
^^;b)y^>. 2, 2 -fx (3, 5-y7f^-4-tFo4y7x-il.) 
^4-9-7 )\,*u-7°u;*y^ 9, 9 -t*x (4-k Ka + y7x-ib) 7;i/xJ-b> 

& e Wf £ - ^ t . ^> ^ ci 2 mi±. zm^Mxm^x b&^ Q 
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^fiv^7^f KjSfcLTfcU e*X (4-^od7x^) X 

;b*>, t*x (2-?DD7i-;i-) x;u*> N ex ( 2 ?-;u- 4 - ? a a 
7x^/1/) x;l/*> % ex (3. 5-v>^1/-4-^dd7x-;1/) x;i^> 

ex (4-^dd7x^) y h >£ffl^fcJfr&©±§B7'U;tf 'J-*- (B) <D 
Sm$, #l;Ui\ %fffl¥ 1 0 - 1 2 0 7 4 3 ^&j£gl-f5S££nTo£ J: ± 

JLfe-ft^it (11) Kfc^T. r 4 (i. 5 - 3 0 0 ©It, £ L < 5 ~ 2 

0 0<7^$?-? 

±feyb*'y-7- (B) ti % v;^^7 K/N->x v-x a*) fr£ rR a 

de\(&mmm) j ©^.s^-e^^nT^^e^i-^ii^^w^^^w^^u 

*Kyx;i/*>*\ e? h w ?x • ^a->- «*) ^ rvictrex(^iTO^) j 
7' □ v ? . Jiier b ?jf y - (a) £ _tiey u ** y 

- (B) £\ L< t± 1 2 0 - 2 0 Q°C<Dmmr\ £ £fc#* L< « 

1 3 0 ~ 1 9 5 °C OigfflT'. ^tc»* L < It 1 4 0 ~ 1 9 0°C coigffl-e^ U 

£ tlzJz^Xfii Z£&X«£2> e RJSS&fttfl 2 0 o C<fc0^£. S 

js^^t Lit < & o . * fc 2 o o r <t o t > *--y-jv$.Wifcmtfmt7 ugr 

T7>^*I^i^:DIi\ SJC«FlW(i^ 1 5 4 8^(D®H-e^> 0 . 

^^SB-^-a-^t-iJ^r, ±I5©7*U/-Ky^-0^tLT«. 1£7° 
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;l0 x^*>«Dlt, 1 2 0 - 1 9 0 o C©$EB-ei 555—4 8B#F B mj££-fe>: 
£ u tia^T, CO^Ot'x (4-7 

(B) O^tCffifflSnS^SK'^^^-f KCD^^t^L 
t 1/5 J^T©^D*t?fe*o 

kfcot3. Tiefc^ (i2) xi^/xttTE^iC (i3) -e^snswie^ 

fl#5t (12) 
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it^ (13) 

-(•CH 2 — CH>- 

Q 

CH 2 
\ 

^^(cffi^^n^^ux^uvm^^b^ti. ±te^5t (i 2) si; 

/X(i±iBfc3*5fc (13) fI$n^Mft^ft^t(D^n(l i£34S^ 
_tlBfk^ (12) ^/Xii-tiB^st (13) ^3tt*#iigitMft£*r?- 
( l ) ^tv^i^ttn^y^-mut-fuv-^^ 

±fBfb^5t (1 2) T*a$n-5«iSmffi«r^*^U^^U>^S^<t^ 

2 9 

BNSDOCID: <WO 03046080A1_I_> 



WO 03/046080 



PCT/JP02/12510 



(i 2) ^^n^m^miL^^t^^^^vy^w^it^^n^iimt 

?aax;b*>^ Tt^/WU?^— h&<h~0£*Dtf)X;P*> 
#d>Lt^ 4#^ 2 002-50915 m'lM^ European Polymer Journal, V 

oi.36, 6K2000) mikWitmjmmfr^mmiLtzT-te^ivy-ji-? h z 

x ^ u > - (^^b>-7°a eu>) ?^M^#i-x;w*>^S£-*A-f 

. ±>)\stf>WLmz'amir&±iz4t^ (12) Ta^n^fMfi^t^** 1 ; 

^•bV^i^^WT^^M^^. i-rFriedel-Crafts^^Tt^;Wt:L/-c^ 

Macromolecules, Vol. 28, 8702 (1995) -^European Polymer Journal, 
Vol.36, 61 (2000)-eii. X^b>- (x^b>-7>U>) -XfU>h'J7n 
•y ^fi^fl^X^UV- (xf b>-7'nfl/» 7'D7^*i^#?-M7 

m zwtit-r & z t >ks £#Air ^ ■% mmzmz tit ^ <s> 0 

— W-B-^L/c^ 'J X? 1 V >XtiX^ b >i£&£^r-f <5>&2^£ ? a 
□ y f ;W f ;bx-f ;b-e ^ □ □ y f Mb L/;'^ h U >7 A <!: 

£ c^ii^oTx^v^S^^A-r^^il-ct 0. x;b*>Mg£#W1-<5>± 

fe-ft^ (i 3) t^^n^iMfi^wt^^'Jxf uv^im^^i 
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ftffl2 0 0 0 - l 1 7 5 5 tcfB^ftTt^^&SrJifflLT. Lfc*' 
'J XT- U >XtiX^ V > 3Mu £ a ^ -f & £ , 9 nap* ^Ujr.-^- 

&z.t\z.&-2T^ *x*>KS«r#wr*±S2^t^s: (i 3) -E^snaataMi 

^77^ hTO$tf;t> ££te*D7K#8N"&;:fciz«fco-r N *x*>M 
g£#*rr*±iEffc^5t (1 3) ti^tlM^t ^ 'J X f b >M 

U a -y U >ft Z^mmtStfo, 7 0') ^JW 7 0 U 

* * ? y ^ * ? y ;i/®fj.^;uft£:tDT ? ;H£.x.x-r;ux 

10, 000-2, 000, 0 0 0T&*Zt*ffi£ L<> SM¥±5^*^_h 
. L< ftt\ 

0. 3-75 'JSl/g4Witi\ -f*>X»M*«±iBTIBJ:0«^ 
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Mt>t*5:i^L<>W^ * >fc"£ £#l7~£ - t *< 

7'af;k ^fV7Df;k n-7*^;K -fV7'f;K sec-7^;K 
tert- 7>/W ^>^;K <>rt>te £*©J^m& 1 — 1 0 (DT^^H^Wt^ 




R 6 

R 5 — ijl R 3 




R 4 
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t>)i>#>m, mmwtft£#&£n\ M^mzit, (cf 3 so 2 ) , c- N 

(CF 3 S0 2 ) 2 N" > CF 3 SO s " , C< F 9 SOi " , CF 3 C0 2 " 
. C 3 F, C0 2 - . B F 4 " . PF t ' , CIO.". CH, C0 2 
NOj " . N0 2 " . HSOs " . ^u*fy4*yt£Z*m<>f&^ttfX^&. 

&0> f'Rtf. *S?3A3=, ru^^A-^mm©^jmfr^#^MMj , 
"t-f- • JiX. II, p. 79 (2001) „ R.Hagiwara£, J. Fluorine Chem. , Vol 
.105, 221 (2000). J. Sun^>, Electrochimica Acta, Vol.46. 1703 (2001). P. 
Bonhote h, Inorg. Chem. , Vol.35, 1168 (1996) . D. R. McFarlane£, Electr 
ochim. Acta. Vol.45, 1271 (2000) ft i? l£t£^$;ftT<,>£73&£ffl^T^/&$n 

1. 3 -v^ f ;M 5 r/U ^ A h u 7/btn> ^ >7/l/*^ - 1, 3- 
•>'xf M ^r/ H h 'J 7;btn> ^ >x;b*^ - K 1, 2-vM^;W 
^ T/'J 7A h 'J 7Mo> ^ - h, 1. 2-yifM5r/'J7 

A y "J 7;M-a> ?>x;u** — K 1 3 ->^;u-T 5 r/'J »> A b- 

'i 7;l/to^ ? >x;b^^— K 1 - ^ t^u- 3 -7*0 tvu-Y ^ r/'J 7 A h U 
7;U^-a^ ^ >X;l^# — K 2 1 =f-)b4 ~L 7Ah'J7/V 

^•n> ? >x;U**— K 1 -jl^;u- 2 -^;U-f ~ r/'J 7AMJ "7;U^-d 
K 1. 2. 3 - h 'J^ f M ^ r/'J 7 A h >; 7;l/tD ^ ^ 
>x;U** — K 1. 2 - v^ f 3 -7'a b*/K 5 T/U 7 A h U 7/1/tn 
y ?>x;i^*— K 1 -y^;W 5 7VU -7 A h U 7;i^a^ $yx)ifr* — 
K 1 -xf M ij 7A ^ ij 7Ma^ ^>7M^ - i-tf-;b-< 

^ 9 a h 'j -7;i/^-a^ ? K 2 -y^n-f 5 -7 a h >; 

7Moy 9 >X;U**— K 1 ->fjl/t'D U y^7A h 'J 7;^a> ? >X 
— K 2. 4 - y-7 ^ h "J 7Mo> ^ >x;^^-h^i*(D h 'J 
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1. 3 - v> f M 5 r/U •!? A h 'J 7;b^a7tf - 1-^)1-3- 
y t/H' I jTW 0 A h V 7Mo7i:f - h t±£(D h U 7i^o7tr- h 

Ho 

1, 3 -v^t;^ ^ fVV ^At h?7Jl*mtfls— K 1, 3-yif;i 
5 ^7 U -7 Af h 7 7 a U- h > 1, 2 - V* ^ )V< ^ ?V 0 -7 At h 
77Md*^-F, 1, 2 - vif jb'f 'J 7 At h 7 7 M □ 1/- h 

N 1 -xf jb-3 -^f M ? f 7'J h 7 7;l/^o*'U- I-^t^ 

- 3 -7' a t°/W ^ yyu <7 At h77MD*'b- K 2 -j.t^- 1 ->t 
/L-f 5: "7 At h 7 7;M-a,Kb— K 1 -jc.^;b- 2 -> T/b-f ^ 

7/,rh77;^D*'b-h, 1, 2, 3-h 'J>fM ^V l J-)Arh77 
/b^-n^U-h, 1, 2 - v ^ fil/ - 3 - 7a tVK 5 f 7 'J 7 At h 7 7;bt 
OTjfU— K l-^f;W^VU7Arh77^tD!Ku-h, l -jc^/b-Y 
~ f/iJ7Af h77;i/ta*'b-h, l - fc*^;i^f 5: $ryy 7Af h7 7M 

□ ;tfU-K 2 T/b-Y S ^7 'J 7Af h7-7;b^-OTjf K l-^T/Utr 

□ \) *j=-*j At h 77;^a*' U— K 2, 4 -^fy-7Af h7 7MD** 
U— K 1 -7'f^t°U y-7Af h77;l/*D**I/-h^i'Of h77Mo 

1, 3-y>W$r/ l J7A^t7Mn^X7i-h, 1 -7*t;U- 
3 t/W-T ^ ?VU 7A^^7ilta^7i- h&^'^+f-^/l^a* 
X7x-hl 6 

1. 3-y>fM5 r/^Ah'JT, (h'j7MD^f;W)b*-;l/) ^ 
t h\ 1, 3 -yxf ;K S T/iJ 7A h ^ ( MJ 7;^nyf;WW- 
;b)^Th\ 1, 2 - y^ f;M ^7U 7A F ij X ( h U7;^D>fJl/^ 
^ h\ 1. g-yxfM^V'J^Ah'JX (b^i^ny^ 
XJlTfr^-H) ^Th\ l-xf/b-S-^fM^VHAhiJX (h'J7;l/ 
^-a^f^XM^) ^tK> 1 -^t/W- 3 -yab°/b-r S: 7A h U 

X (h l J7^tD^f^X^*^b) 2-xf/b-l-^M;f/ 
1 J7Ah'Jx (h'J7;i/ta>f;i/x;b*i;i/) >fh\ i-xf;b-2-^f 
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Msr/'^Ah'jx (h';7;^D^f/^^t-;b) h\ l, 2, 3 

1 , 2 -v^;i<- 3 -7°a t°;t"Y ^ ?*yj 7 A h 'J X (h'J 7;btn^f;^ 
^^K. 1 f M J ^'7 'J 7 A h 'J X .( h U 7;l/tD y f ;bX/b 

l. 3 -vVf;K ~ try V 7A> 37 >x;b**- K l ^;u-f ^ r/'J 
•7/*^ ? >x;u**- K i -xfM = r/U7A^>x;i/*^-h, 1- 

1. a-vVfiW^V'J^ATtf-h, 1 -jl^-;u- 3 5 ? 
l. 3 ->7 s: r/'J 7At^c h v- K 1 3 ->f;W s: 

1. S-y^fM^V^At-f h7-f 1 -x^;l/- 3 - ;K ^ 

r/y7At^ h?-f h >r h7-f h^io 

1, 3-y^f;K^*7'J7AtJi/77-f l-yf;W^*7U7At 
^7 7 -f K 1 S ?V >J 7At^77^ K 1 -e— ;M ^ ?v; 7 

i, 3-v^f;U^5^y'J7A^D7^ H\ 1 3 X 9' 

7iJ7A^D7-f h\ = ^7'J7A^D7-< h\ 1 -i^-;u>f ^ ? 

y>) 7 a^d^ h\ 1 -fc^u-f =; ?*yy 7A^D7^ h\ 1, 2-vV^;U 
-1, 2, 4 - h 9 A^d^I- h\ 1 — y=f-)l> k' 1 Jy-7A/ 7 D7 / f K 

& £: co ? □ t> 

1. 3-y>fM^'7 l J7A7'D7^K, 1 -if 3 ->f M 5 ^' 
l /'J7A7'D7-f h\ l-^fM5r/'J7A7*Dv^ h\ l -xf iW ; ^' 
7^^707^ Kn 1 -tf —;!/-< S *V'J 7A7D7-T h\ 1 -7'f ;i/t'J 

3 5 
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h\ 1, 3-yxfjM^r/'J7Aa (h^^o^f^^-jb) ^ 
; h\ 1, 2 - y^f ;H ^ T/'J t'^ ( h 'J 7Md> f 

^ H\ 1, 2 -Vx-f-M ^ W) *J Ab*X ( h U -7;b^o> 
;b) -Y ~ h\ 1 3 I ?VV ^Ae"X ( h U 

tayf;ux;u*-;l/) S h\ 2 1 ^/U-f ^ ^yj *7 A ex 

(h l j7;btDyfjL'X;^-;b) ~ b\ l 2 5. TV 

7At'x (t>'J7;i/to>^M^) 1, 2, 3 - r U ^■JM' 5 

^/'J ^Atfx ( h -7)\s*u* 7-)VX)V7is-)i,) j ~ h\ 1, 2-v^^;u- 
3 -7* a ^ ?V'J «7 A fx (h^^toyf;^^-^) -f ^ h\ 1 

^ ?vu 7i»t'x (b^Ma^f^M-^) -r =: b\ i-e~;b 
~ ^ex ( h u ^^^-a^^^x^^— •< ^ b\ 2 ^ 

r/'J^At'X (h'j7Mnyf;M;^^) ~ K^ifOt'X (h'J7;b 
^-a^ ^;l/X/b*~;b) -Y 5 K^Io 

1 -jl^;u- 3 ^ r/'J *y a h y ^m-d^ ? >x;b** 

- K 1 -xf jb- 3 - > f M ^7 'J h 7 7 a I/- h , 1 

f^-S-^fM^V'J^At'x (h l J7;^D>f;^;b*^^) ^ ~ k 
N 1 -xf 3 - ^f M ^A7tf - 

i* MJ 7Ma^ ? >x;l/*^ — K 1 -jn^;l/-f =. ?VU >)Af h7 7Ma 
— K l-xfM-r/'J^^t^hU-h, l-if^^^r/'J^A 
ex (hy7MD^f;bxM-;b) -Y 5 K^if*^?iL^o 

3 6 

BNSDOCID: <WO 030460BOA 1 _l_> 



WO 03/046080 



PCT/JPO 2/1 2510 



( 2 ) m** >&&mz^mi-z±i&?mMmft?4t^(Dmmz±immm 
±tz(D en %.xf (2) n*5(t^>^(D?2^^(i. mmco^M±(D^m- 

3T#^*°y i-x^x;b*>i?&£J§-Bii. 0 — 2 0 0°C©^JgTlT-9 c ttf-e 

yc^mmr^nmmm^ti-r^ #ir&\ 2-10 om^i- o comfit u 
±tzcD (i)s^(2) \,z.&tf&mu(Dmm&m±, mmcDm&u±co-&%£-~ 

5ff 1*''J i-r;^;b* >t-^^i^(i 0 — 2 0 0°C ©ffiJgT*tf o £ £ *<t* 
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ftfttem$x&ti<,mizvBMZHi*. m^t, 2-100 mmxn 0 l 
^0^tm^t'<DmMmm^unx^ti^-otz^^ mw&tf-rv-vr^ h 

+ <i> t£ t'PZ £ L < ft i\> £tz^ mm&tf'ptt i ^JS^-ti. ^ WS#t£*M£ < # 0 
&£ L< 

ifefc. *fg^©W^?«»«IRO|gBl!ifiC)S»^ti. |5]#l-. 3-9 Oil 

%^ieia^f * l < „ ct o*?* l < t± 5 - 8 0 m&%(ommx^>^ 0 mo&wz. 

nffiffl^V&^tmmZViZ&nxgtjifr^tzt)^ ^UU^frVU — KT9 hts 

N - ^ ^;U- 2 - fa 'J K 1 , 3 - V* 2 — f5 TV U v 7 v** 

% ^7 7*0^7^-^ xf b > y 3 - y > f jbx-f ;k ^ U > 
/'Jn-jl/tyxf^x-f/k 7"d e U > ^ 'J a - / > f ;l/x-r;l' % v 
xfjbx-f)k T-trh> % f h 7 t K d 7 7 fAWSCffll^n-S. 
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^Mtf V x-fJ^ h 3 if^-ii 0 - 2 5 0 °C (D*ag-eff t . Jb 

sbt^ssss^a:^^^ uxfu 0 ~ 2 0 0 °c 

#/u**>^&&W3;-en i/ i )±)Y)V^ bteZco 

mm®), 4 s ?v-;k tr y st^n? 3 ^ ^©sn 3?s wt-^ 

&¥&Rlz£tilf* 1 5 0°C. #{3 1 0 Ort-iJ^T. l 0" J S cm" 1 

K>«tU, 0. 5 g/dL<D3gJg-e N 
-^*£jgf+£ffl<^ 2 5r©iSgT?«!l3£U (1) *ffi^Tf+£Lfc. 
(1) 

Cut, t, (i^o^B^Fe^ to immommmm, citmimj&Z7j< 

■to ) 

2) 4*^Em&<DW%. 
6 0°C. 1 6B$P B m^^LfcM<DMS£¥*I(). 6 5 c rnO^r > UxSf 
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mm^ntzmm^xti, nasi*. m%o\m.Tx^ Bm.mm m) 13 

5 3 2 LCRA/ff^^ffl^t, Wk4 >¥—y>zm%.lz£ t)J*>fcm 
3) -ft>^l©lK 

8*4* o . o i n (D?m<ti- h 'j •? A7K^*-e 1 6 mm, m^-cmm, % 
su ufc. o . o i n <Dt&wt7M®mT*ffi%.-tz :tia^T, nfc 

i^^lSHctj^fcifr^iL, B*H^ (ft)UEM- 2 0 0 CX^ 
ffl^r. 9 0 0 0 0{£-egiimf ^/co 
5) 

^— ^r>-xjb7-aiD S G- 7 ^ffl^T. ^'J^A^^ 1 0°C/^-O 

6 ) £&SS##t 

0 ^ffl^T. ^m*. 1 0 o C/-^©#^J^T«L 

( R P S - 1 ) 

t'X ( 4 -7Md7i^I/) 5 1. 4g, t'X (4-t h*D + y.7 

i^) 7U>2 5g, 4, 4' -t*7x/-;H 8. SgSMiJ'J'vA 
3 6 g N, N-y^;b7th7$ K 3 0 OmLi h;bx> 2 0 0 m 

^^77 SP /cCi. 0. 5 5T»*ofc. 
±ie^=i*f 'J-7-RP-K 1 0 g £ 9 8 %fi;» 1 0 0 m L Ul$§fl?U 

4 0 
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v-RP S- 1 Zmtz 0 mt>titz7i<V-?-<DJ*>3c%l®&l$, 1. 73mmo 
(BPS - 1) tf>^j& 

JIM. 7K#^Sig N iaKth M^#A^co#i^c4oP7 7X^4i(i, tfx 

( 4 -7iWD7x-;b) 7JU*> 5 1. 4 g. b'X (4-th'D+y7x^ 
nO > 5 0 gM^l* 'J -) A 3 6 g ^f±M, N. N-v^f;l/7th 

7U' 3 0 0mLih;i'X>2 0 OmL»ltg|^T, jDfck L 

4 2 T?£)o/c 0 

t'7 (4-7Md7x-;l«) x;l/*>2 5. 7g. 4, 4' -b'7x;-^ 
18, 9gM»'J7A18g^t^ N, N-yyf^7th75 Kl 

5 OmL t h;Ui> 1 0 OmLfcS&ADLTSJRStSST. fll^Lfe. fg^U 
fc7j< £ h ;l/x > tmzl&£LttiW<b 1 6 5 °C £ T-#SS U -e- <aiag-e 3 B#PtTO# 

4 2.6 gi»'J7A0. 5g^N, N-^W-feh75 K 1 5 OmL 

fc 0 i$7M£-fc: ?V > h v- a 1 co* U ^ A U ^?-b 1 

fcflOU 1 6 0°C-e. HHF«L/c. ^S-^KCfiAL^ afe@-»«r*f 

. 0 . 6 3 -e* o 7c„ 
3,tT';-7-BP- K 1 0g£9 8%6«1 0 OmLI«U £iST?2 4 B# 

4 1 
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S - 1 *mtz 0 mz>tltz#V^-(DJ*^3c%imm±, 1. 7 8 mmol/g 
T-*0. l H-NMRJ: *)>frlsbtzmjm.lzr* > h©II^tt> 0 . 4 

(BPS- 2) (D-Stfc 

( 4 - ?ao x;b*>7 5. 5 g ( 0. 2 6 3 . 4 , 4' - fcf 

■7 ^ y-;u 5 0 g ( 0.2 6 9 RZ/mWfi U ^ A 4 8 g &{±&&^ V*=f- 
;bX/^^y K 4 0 0 mLfch;H>5 OmL^flLtli^T^ flD£*U it 

j^-e3^r B m^LT. *-y^-b 2 (y^-y^- (b) ) mmzmmi^tz. \± 
7*b*-y-7- (a) tt-c, OTo^jc-e^^n^^m-fii^^-'i. 

10 0G (liXrai) 16 0. 9gK y^f;M;^ 
-> K 4 8 0 mL{^^L/-c^$r|SML/Co l H-NMR^»^tif;i©!K 
'J - 0 LiUtt r 3 Ci v 7 8 X& o fc„ £ £ # U v - b 2 ^ (d 

Sfo&DU 17 0tt% 1. 5B#^3t^L/-c 0 ^^^M<7)7j<^SAL. SfeEtffc 
£#rtfc£-fc!-. ?>ft\Ltz 0 mz>titzmte*m7ktpX2 @ % ^^y-;^Tl|Hl^ 
U SEiESgjg LT, 3 sK U P - 2 ?# £, ftfc# V v 

S p/ C {i. 0.43 T'fo-otz* 



n-f'j7-BP-2, 1 0 g $-9 8%^ 1 0 0mLi«U 4 B# 

K^-r-sittcko. **y^-b 2 (b) ) ks-^ 
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BPS-2£t#/c 0 tf^ti/c/K 1 ;^-^^ ^->5^^S(i. 1. 63mmol/ 
g-efe-p/c 0 ZCDZtlt^ XMWt*'ij7-b2 (B) ) leg: 

yu^Uv- (A) £#\Rj£LT^£,L t^TT^o £7c. *''j7-BPS-2^ 
N, N-vy h7^ 'K(C?8ft|& % Sft&U ^fL»TEMiit\ 

(BPS-3) (D<£f& 

(4-^dd7i > 4 2 . 7g (0. 149 ^;U) . 4 , 4 ' - ti 

7xy-;b2 8. 2g (0. 15 1^1/) M»'J7/»2 7. 2g^±M 
. f;^;l/* + y K 2 4 0mLil^x>3 0 m L £^7JD LTfi^T^ 

> ^o^^3B#p^jg#L-c. *fj^-b 3 (yu^y^- cb> ) ^&£t« 

-So 

ru^u-^- (A) <h itx^ Jj^?tji4 i oog (f£&{b33±$u 

^O^t^WSr 3 =^7 8) 1 1 5gt, yyf;^M + yK3 4 5mL!lil 

ft? l tzmm z mwk ufc 0 - «r # u - b 3 ^ t^an u 1 7 0 r t\ 1 

'j7-BP-3^#/-: 0 t#^tl/i/-KU-7-cD^)^jg 77sp / e (i N 0. 4 6i?&^ 

3>f'j7-BP-3, 1 0 g£9 8%J3Sti£l 0 OmLUgiL, 4 B# 

WS^nifcliiO^ iKU^-b 3 (B) ) (*'<^^x 

*ifcia#£&7.K*-e 2 0. y ? y — 1 Efts* U ^JE^ LT. # y 
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B P S - 3 &mtz 0 mbfttztf V -7-<7M ir >3£&#Ml±. 1 . 3 8 mm o 1 / 
g-e$)-p/c 0 ZCDZtU. ^;utWt*''Jv-b 3 (7*U/K'J-7— (B) ) izm 

■?<mfr*K mym&mizmm, m^^n^^tzz tz^L^ #v-?-b 3 1 

7'U*''J^- (A) t^U^-SIi^to £tz, ^'j7-BPS-3^ 
N. N-v^^^T-tr h75 b-izmm®.. ^1L/;1©TEM1IT\ 

tg^i^^m ^n/-c z t * b N 7*d > y ^ ±tfi-av&-e& ^> - 1 *mm Ltz 0 

( B P S - 4 ) co-sm. 

tmffilZ-LX^ tfv'^-b 4 (7°b^'J-7- (B) ) 
^?-fe;M 1 0 0 G<DV* f^x;^+v b*fei&*mMLtz 0 x~#Ji?-tz;M 

1 0 0 G (D v y f JbX v MM?- ^' 'J 7 - b 4^(^DL. 1 7 0 °C T* 
. 1. 5 BSfflMW L tz 0 COM!^ t*7, (4-7/^n7i^) x;b*>l 
. 0 5g (4. 1X10"^^) »U 17 0°CT\ 1. 5B#r<5Jf#L7c 0 Z 

7Kt*>7:\2 IhU * * y -n^"? 1 IU?5fe# U $cJ±fg*£ LT, n^U^-BP-4^ 

n it' U -v- B P-4. 1 0 g £ 9 8 %5» 1 0 0 m L ic^L. MSSt? 2 4 B# 
Psl^-r^ d 0. * , 'j7-b4 (-7°b*T'J-v- (B) ) lz.m^<f&ft$:* 

n/cS^^K^^iEk ^?/-;^-eilE]#fc?f»u MEBiLr> 

B P S - 4 £?#7c 0 m^titztfV -7-<7M >3£$»#*C±. 1 . 6 7 mm o 1 / 
g-e&o/Co ^CDi<hii. X^^Vlb*: U v'-b 4 (7°b^'J-7- (B) ) MS 
C?<^^x i&7K*fr#B£^$jk m^tStlteti^tzZ. t*7T,L^ *°U-7-b 4 £: 
ru^'J-^- (A) ttfKfcLX^&Z.tZ7r,i- 0 £tz^ *°<; ^-B P S - 4 £ 

ffi^m#^^B^>tl7C 0 Z(DZtit^ tfX (4-7Ma7i^) 

ifcj&D. 05^fe7>^Ai^t<i:^fi:, |#bnfc^U-7-BPS-4^7'o 
•y 9P<m.'£W-e$)Z> Z t ^TTsto 

4 4 
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(4-^nn7i-;b) 8. 6g. 4, 4' -t'7x;-;M. 5g 

K-.8 g £{±&3k v > + v K 5 0 m L £ b ibx > 2 5 m L 

■'.•iimfttT. #DH*L £I#Lfc 0 m±^tz7k% Y )ViLy tmm&^tetfh 1 9 5°C 

n^'J-v — RP-2. 5g£9 8 %i?m 5 0 mLI«U MfiT* 2 4 ftHttK 

^^^tK^"^ 2 0, 1 [°]$c#U 3$EEf£*5ILT\ tff'J 7-RPS 

- 2 =H#/-c 0 CCD^IKzJ: 0. mt£W^Bg6 1 - 4 3 6 3 0^$g(3|e^$n 
T ^ & J: o x qR3 |ga>|£& UT^tt ^7f#fil © ^iliK^J tzx;i/* Wt $ 
4a£„ ©**>£j&g*l± % l. 5mmol/g^fc. *° 

'Jv-RPS-2$:N, N-y>f;b7th7^ K(cM8?f£. S5JEU «9«Lrt: 

ffl^ft^if^te. -7*n«y ^^m##^M^-et-r. x;u* >{b7 

(^■^7) x^wtru^y-?- (b) <757K^ttro5tig 

(4-7DD7x-^) XM>7. 7 lg, 4, 4' - t*7x y-;l/5 gM 
»'^A4. 9 g ^rftii*. ^ > f 5/ K 5 0 m L t h ;i/x> 2 5 

mh^mui^rmm^T, bum, mwi^tco m^t^^bju^ytm^^ 

P-l$rt#7c„ iKOsKU 7-HP- 1 (i. -£/5£#iJ 3 - 5 *$ £ 7' U U v — 

4 5 
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(B) lcSt^-T*fll5i0^y^-t**)4. iOsK'J 7-HP- 1 ©tgSBteJg^.p 
/c (±> 0 . 4 1 T~$>-z>tz 0 

^'J7-HP-K 5g^9 8 %6StM 5 0 m L l^jgL, 2 4 B#^fi# 

Lfc 0 ^&££ficD7K(-&ALfc^\ ffi&mtmhHtefr-otz* ?g»* 1 

LT?#£ft/cEI&^ 7Km?£8?Lfc;r t#^>nfejKU 7-HP S- 1 ti. 

zMStt-e* 0 > 7* □ -y ? ^fcg^or l/sKij7- ( B ) Clo' < -fe ?V > h ^\ 

* =e u v — tz z>it „ *<D7.)v* y{tmz, fcynM~em£z n&z t l 

rfrggo.-tf'J 1, 4-7x-l/>t+y-l, 4-7x-U>ii;^ 

4-7^U» (lfi^^fl^2 0, 8 0 0,S¥^11. 
0, 3 0 0 , Ho£ 3 2 2 °C) [^'Ji-f^i-T^hV] 1 0 g £ 9 8 %B£ 

mmsL. *»sssx iaash ii*Ato^o/c 4 op 7 7 x ^ 4. 

4 * -ex (p-fc h'o + v7x^) 1 5 gx-jRH* U 7 A 1 3 g N v 

m> mwLtz 0 §£±Ltz7k& b tmzi&&Lt£tft> 1 5 o°c£-e#&u 

-e OtaK-e 3 B#PbTO$ L fc. * 0>&. 4 . 4 * -y^DDy7x-;l/X;^>l 

5 g Ztoz., r;l^>£fifc3fLtt#£ 1 8 5t*T-SSU -£<Z>iSg"? 1 6 

CD 'H-NMRX^n^fc^T, 7.906ppm(d) . 7. 100ppm(d) <D~>?* 
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■f)l>tf4, 4' -y^nDv7x-;l/XM>^07x-;H©7'Db>(i, 
7. 262ppm(d) . 7. 039ppm(d) (Dy/tWM, 4' - t*X (p-th'D^->7x 
^@^©7 ^^;^(7)7'a h >{3'JfS$tl/c 0 2. 382ppm-2. 36 

7ppm(t) ti 4 , 4' -bfx (p-t Fd4v7x^) ^l^AMvl 
"M^mm^^^^^y^ 2.047ppm-2.026ppm(t) l±-£ tf)$|£>;>< ^ U >g N 1.59 
•7 PP m(s) (i^^;i^ScD7°o h yiz^n^tiffimtsHtzo li)i<7f;*is)imz.ffimi- 

;^(D7*a h >^^a^^it^^lt®L/c^^>^#ffiii N 2. OOmmo 

I /g-efeo/c 0 

N-jl5F-;W S ?V-;H 6 g Z^9J-)12 0 m L izmMl-tzWm^ h U 
■7;^ □ ^ ^ >x;P* >^ 2 5 g £ 0 °C -e?MT Vtz 0 ^(^M LT-I&jtfl^ 

II 7;l^op< ?>X;b*>g^ (EtIm+TfS-)£f#/c 0 m^ntzi^CDm^M, 8. 
3°C (Xmm; 7. 8°C) X*&-otz 0 

(^■^ij l 1)2, 4-;u=f-> ; >- h V 7)U*a* ? >x;u*>MJ£tf)-£-j& 
2, 4-;l^>>>6. lg^x^-/H5mLl:i)iL/;» N b x ) ~7 )l> 
ta^^>^*>i8. 5 g $r 0 °C TiTLfc, LT-Bfcittf^ 6 

0 °C -e 1 6 B#p B m^^ U Mfe»!ft$[#4*<7) 2 , 4 - rt^ v > • h U 7 ;M" 
□ ?>x;b*>^l& (Lut+TfS-) £?#fc 0 f#£;n/ci&©S3u£te. 6 4. 9°Ce 

(-£-J5£#J 12) l ^b°a y v > • h "J 7;M-a ^ ? >x;b* >^i&©-£-/& 
1 -^f/l/k'o'JyVl 4 . 2 g y-;U2 5 mL(^8?L7t^(C. h 

>; □ > * >x;b* >S 2 5 g £ 0 r x~ffiT Lfc 0 ^izm. LT— Bftjf 
. 6 Ott- 1 6B#r B m^^iL. ^fei#©l-^^t'Dijy>- MJ7;b 
^□^ ^>x;b^>^ (MePy+TfS-)^t#/i 0 ^^n/c^ii^ti. 9 7. 5 "C 

1 3) N-ji^W ^ ?*y*-;b • fx (h 'J7;^D^f;^^*- 
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Ogl:, N-xfM ^7-;V0. 3 4 g Sr^TU -B#Jf#LT 
. ifeIl^M©N-if/K £ try—)), • t*x ( h U 7;b^a^^^x;b 
KJ£ (Etlm+TFSI-) *%tz 0 m <btifz&(D&&l*. 6. 6TCT**o 

A— o 

(fUfcflJ 1 ) 

^j&f'J l ^If^ft/cxn^v^S^W^^*' 'Jx-f;w;b*>7 >?*^ 

i^RPS-Ul. 3 g £^J&#iJ 1 O-etf^tifcEtlnH-TfS- £ 3 g 2 
OmL©N, N-v>^;l/T-b h75 h'tiiU # 7 Xf£_tt;:S?L*£ U 6 0°C 
-e 5 B#f B ^ 1 2 0 °C -e 1 6 mmM^MzJ^ LX . ;gBJ!/j:J^£f#/-c„ ^ ©it* 5 0 °C 
■C 1 SKIfiScS fclgfr £EtIm+TfS- #7* U — KT ^ h -T £ Z. t lift < . 

c>^:^(<l^^^b^-r 2 xl O" 3 S cm -1 £iti<^*>tf>-e£>o7c 0 
(HJfef'J 2 ) 

S"£#R P S - 1 £ 3 g t^J&M 1 0 -ef# £ n/cEt Ira+TfS- *3gt'^ 20m 
L<£>N, N-^y ^;ixT-b h75 KI^ISPL. #7 Xf£Jt^sSt*£ U 6 0°C-e5 
B#PbL 1 2 0°CT' 1 6B#IBU*ffiS2ffllL-t\ ffS 1 2 4 ^m0^^^#^ 0 £ 
5 Or 7? l^ir B ^SLrt^*N«=>EtIm+TfS- ^7''J-K7-> h l|-<g> £ <h & 
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